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ABSTRAK

Kebanyakan strategi pencegahan, kawalan dan mitigasi penyakit bergantung kepada penglibatan, 
penyertaan dan pemilikan komuniti. Oleh demikian, intervensi tingkah laku dan sosial merupakan 
aspek penting dalam usaha mitigasi wabak. Strategi mobilisasi sosial dan komuniti (COMBI) telah 
dilaksanakan di Malaysia untuk menggerakkan komuniti sebagai agen utama dalam mencegah 
penularan denggi. Ulasan sistematik ini bertujuan untuk menilai keberkesanan COMBI dalam 
pencegahan dan kawalan denggi di Malaysia serta mengenal pasti faktor-faktor yang mempengaruhi 
penyertaan dalam COMBI. Ulasan sistematik ini didaftarkan dengan pangkalan data PROSPERO 
(CRD42022341967) dan dilaporkan berdasarkan garis panduan PRISMA. Artikel asal yang diterbitkan 
dalam Bahasa Inggeris dari tahun 2001 hingga 2023, yang melaporkan tahap pengetahuan, sikap, 
dan amalan (KAP) dan/atau indeks entomologi, serta faktor-faktor yang mempengaruhi penyertaan 
dalam COMBI di Malaysia, telah dikumpulkan secara elektronik daripada empat pangkalan data. 
Kualiti artikel yang diperolehi dinilai menggunakan Alat Penilaian Kaedah Campuran (MMAT). 
Empat artikel telah dipilih dalam ulasan ini, yang merangkumi reka bentuk kajian kuantitatif dan 
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2012). The global dengue incidence has 
increased 30-fold in the last 50 years, and 
more than half of the world’s population is 
at risk of contracting dengue fever (Pang et 
al. 2017). Cases of dengue infection reported 
to the World Health Organisation (WHO) 
increased from 505,430 cases in 2000 to 5.2 

INTRODUCTION

Dengue virus (DENV) is a single-stranded RNA 
virus with four serotypes (DENV-1–4) that 
causes dengue fever. The virus is transmitted 
by Aedes aegypti and Aedes albopictus 
mosquitoes and in specific regions, by other 
species of the genus Aedes (Simmons et al. 

kualitatif. Hasil dapatan menunjukkan bahawa COMBI berupaya meningkatkan tahap KAP dan 
mengurangkan kepadatan vektor semasa tempoh pelaksanaan aktif. Faktor-faktor yang menghalang 
penyertaan dalam COMBI dan kemampanannya termasuk kepimpinan yang lemah dan kurang 
komitmen di peringkat komuniti, serta kekurangan publisiti dan pemantauan oleh pihak berkuasa 
kesihatan akibat sumber yang terhad. Lebih banyak kajian diperlukan untuk memberikan bukti 
impak dalam situasi sebenar. Kajian tersebut juga perlu mengukur kesan COMBI terhadap bebanan 
jangkitan denggi. Selain itu, strategi pelaksanaan baru perlu diterokai bagi memastikan penyertaan 
aktif dalam COMBI dan seterusnya mencapai kemampanan.
Kata kunci: COMBI; denggi; keberkesanan; kemampanan; penyertaan

ABSTRACT

Most of the disease prevention, control and mitigation strategies rely heavily on community 
engagement, participation and ownership. Thus, behavioural and social interventions have become 
essential to outbreak mitigation efforts. The Communication for Behavioural Impact (COMBI) 
approach has been implemented in Malaysia to mobilise the community as the primary agent to 
prevent dengue transmission. This systematic review aimed to assess the effectiveness of COMBI 
in dengue prevention and control within Malaysia and identify factors influencing participation 
therein. This systematic review was registered with the PROSPERO database (CRD42022341967) 
and reported based on the PRISMA guideline. Original articles published in English from 2001 to 
2023, reporting the level of knowledge, attitude and practice (KAP) and/or entomological indices, 
as well as factors influencing COMBI participation in Malaysia, were collected electronically from 
four databases. The mixed methods appraisal tool (MMAT) was used to evaluate the quality of 
the included articles. Four articles were included in this review, encompassing quantitative and 
qualitative study designs. They showed that COMBI had improved the level of KAP and reduced 
the presence of vectors during the active implementation period. Factors hindering participation in 
COMBI and its sustainability included poor leadership and commitment at the community level, 
as well as a lack of publicity and monitoring by health authorities due to limited resources. More 
well-conducted cluster randomised controlled trials are needed to provide evidence of real-life 
impact. Such trials should also measure COMBI’s impact on dengue infection. Additionally, new 
implementation strategies must be explored to maintain active participation in COMBI and achieve 
sustainability.
Keywords: COMBI; dengue; effectiveness; participation; sustainability
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million in 2019 (WHO 2024). A model by 
Bhatt and colleagues (2013) estimated the 
occurrence of 390 million dengue infections 
worldwide each year, of which 96 million are 
symptomatic. They also estimated that 70% 
of these infections occur in Asia, 14% in the 
Americas, 16% in Africa, and only 0.2% in 
Oceania (Bhatt et al. 2013).
 Dengue has been endemic in Malaysia 
since the 1970s, with outbreaks of increasing 
intensity and magnitude in recent decades. 
The first dengue fever outbreak in Malaysia 
was reported in Penang in 1962, with 41 cases 
and five deaths reported (Rose Nani 2015). 
Dengue is considered a serious public health 
problem in Malaysia, with a high morbidity 
and mortality rate (Mohd-Zaki et al. 2014). 
Due to rapid population growth and the 
influx of foreign workers (Yi et al. 2020), the 
exact number of dengue cases in Malaysia is 
underreported (Undurraga et al. 2013). The 
total number of dengue cases in Malaysia has 
increased from 7,103 cases in 2000 to a peak of 
130,101 cases in 2019 (AbuBakar et al. 2022). 
Given the last peak in 2019 and based on a 
cyclical pattern with peaks every 4-5 years, 
dengue incidence is expected to peak again 
in Malaysia in 2023 or 2024 (AbuBakar et al. 
2022).
 To address this issue, the Ministry of Health 
in Malaysia has introduced the National 
Dengue Strategic Plan (NDSP) 2022-2026. 
This comprehensive plan includes three 
pillars: strengthening dengue surveillance, 
enhancing access to diagnosis and treatment, 
and intensifying efforts in prevention and 
control. To support the NDSP, the government 
is committed to improving the healthcare 
system and fostering research and innovation 
in dengue-related fields (MOH 2022).
 To date, since there is no definitive 
treatment for dengue fever, only supportive 
treatments have been used to treat the disease 

and avoid the risk of death (Kalayanarooj et 
al. 2017; Othman et al. 2017). Moreover, safe 
and effective vaccines for dengue are lacking 
(Scott & Morrison 2010; Stanaway et al. 2016; 
WHO 2017). Thus, measures to prevent the 
transmission of dengue fever remain focused 
on vector control interventions (WHO 2009). 
As the presence of Aedes aegypti depends 
on human behaviour, there is a growing 
need for community involvement in vector 
control. Hence, to control dengue, simple, 
cost-effective, community-led, and sustainable 
solutions to reduce vector abundance are 
required (Murray et al. 2013).
 Various vector control strategies, including 
chemical, biological, and physical interventions, 
have been used for decades; these are highly 
reliant on community acceptance (Liverani et 
al. 2017; WHO 2024). Thus, communities must 
be active partners in vector control program 
planning, implementation, monitoring and 
evaluation activities (Toledo Romani et al. 
2007; Vanlerberghe et al. 2009; Wai et al. 
2012). Integrated vector management (IVM) is 
an approach to ensure the involvement of the 
community, together with other stakeholders, 
in designing and implementing dengue control 
strategies based on local evidence (Caprara et 
al. 2015; Kittayapong et al. 2012; Lima et al. 
2015; WHO 2012a). It promotes community 
acceptance and ownership and ensures 
sustained community participation in dengue 
prevention and control activities (Parks et al. 
2004; Renganathan et al. 2003).
 Multipronged, culturally appropriate 
behaviour change communication approaches 
are crucial parts of IVM to increase awareness 
and empower the community to prevent dengue 
(Khun & Manderson 2007). Various advocacy 
and social mobilisation initiatives have been 
implemented to involve the community as the 
primary agent to prevent dengue transmission 
in Malaysia, including Communication for 
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Behavioural Impact (COMBI), which was 
introduced by the WHO in 2001. COMBI 
has been advocated as essential to achieving 
effective dengue prevention by actively 
involving the community in intervention 
design, planning, and implementation, as well 
as developing communication strategies and 
education materials to reach out to different 
target audiences (WHO 2008). COMBI has 
been a key component of efforts to reduce 
dengue outbreaks, as prevention activities are 
highly dependent on community involvement 
(WHO 2012b). It is one of the social 
mobilisation and communication approaches 
used to empower individuals, families and 
communities for healthy behaviour change. Its 
implementation demands active participation 
from the community.
 COMBI has been applied for the control of 
tuberculosis in Bangladesh, India, and Kenya; 
lymphatic filariasis in Nepal, Sri Lanka, and 
Zanzibar; and leprosy in Mozambique (WHO 
2012b). In Malaysia, the COMBI approach 
was initially implemented in Johor to control 
dengue. It was launched in August 2001 as 
a pilot project and sustained for 12 weeks 
(Suhaili et al. 2004). Since then, Malaysian 
health authorities have made intensive 
efforts to educate the public on dengue. 
COMBI activities include local stakeholder 
engagement in discussions of problems and 
activity planning; community mobilisation 
in prevention and dissemination activities; 
household visits to support their efforts to 
reduce mosquito breeding sites; educational 
programs at the household and community 
levels; partnerships with local services; and 
efforts to improve local services such as 
garbage collection and disposal (Suhaili et al. 
2004). These activities have been implemented 
throughout Malaysia under the coordination of 
district health authorities.
 The study of COMBI in Malaysia is 

warranted for three compelling reasons. 
First, COMBI has become synonymous with 
dengue prevention and control in the country, 
showcasing its consistency in community 
engagement and behaviour change for 
combating dengue. Second, COMBI’s unique 
application for dengue prevention in Malaysia, 
tailored to the country’s diverse population and 
cultural context, makes it valuable for study. 
Third, in contrast to other countries where 
COMBI may be applied for various diseases, 
Malaysia’s focus on COMBI for dengue 
prevention highlights its specialisation and 
unique effectiveness in addressing a specific 
and pressing public health concern.
 Although it has been established for years, 
to our knowledge, no systematic review has 
evaluated the COMBI approach to dengue 
prevention. Previous systematic reviews 
focused on the effectiveness of community-
oriented interventions in reducing vector 
populations for dengue control (Heintze 
et al. 2007). This systematic review aimed 
to assess the effectiveness of the COMBI 
approach in dengue prevention and control 
within Malaysia. We also aimed to identify 
factors influencing community participation 
in the COMBI program. This work focuses 
on the Malaysian context, offering insights 
into COMBI’s efficacy and community 
engagement dynamics that are specific to this 
multicultural and multilingual environment. 
The results primarily apply to Malaysia due to 
its unique application of COMBI to dengue and 
community engagement. This review not only 
help to determine the impact of the COMBI 
program but also assist the government and 
policymakers in formulating strategies to fill 
gaps in its implementation and delivery.

MATERIALS AND METHODS

This systematic review was registered with 
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the International Prospective Register of 
Systematic Reviews (PROSPERO) database 
(CRD42022341967) and reported according 
to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) 2020 
statement (Page et al. 2021). The review 
question was developed using the population, 
intervention, comparator, outcome (PICO) 
framework (Munn et al. 2018). This framework 
is commonly used to assess the impact of 
an intervention or practice on outcomes 
(Munn et al. 2018). In this study, the PICO 
components were as follows: (i) Population: 
residents involved in COMBI in Malaysia; 
(ii) Intervention: COMBI; and (iii) Outcome: 
the effectiveness of COMBI and factors that 
influence COMBI participation. However, no 
comparator was included. The main review 
questions were as follows: (i) What is the level 
of knowledge, attitudes and practices (KAP) 
regarding dengue prevention before and after 
COMBI implementation?; (ii) What are the 
entomological indices before and after COMBI 
implementation?; and (iii) What are the factors 
associated with COMBI participation?

Search Strategy

The literature search was conducted in January 
2024, using four databases: Cochrane (Wiley), 
Web of Science, PubMed and Scopus. Table 
1 showed the search strategy and keywords 
used to identify articles relevant to the review 
questions.

Eligibility Criteria

The inclusion criteria were as follows: (i) 
original articles investigating the effectiveness 
of COMBI (any study with empirical data 
reporting level of KAP and/or entomological 
indices) and factors influencing COMBI 
participation; (ii) publications in the English 
language from 1st January 2001 to 31st 
December 2023; and (iii) studies conducted 
in Malaysia. Review articles and opinion 
papers were excluded. The chosen publication 
period started in 2001 as this year marked the 
introduction of COMBI.

Number Search term Review question

1 “communication for behavioural impact” OR “COMBI” OR 
“community-based intervention”

1
2 “dengue”

3 “knowledge” OR “attitude” OR “practice” OR “KAP” OR 
“effectiveness”

4 1 AND 2 AND 3

5 “entomological indices” OR “Aedes index” OR “Breteau 
index” OR “ovitrap index” OR “house index” OR “container 
index” 2

6 1 AND 2 AND 5

7 “associated factors” OR “predictor” OR “determinant” OR 
“correlate” OR “characteristics” OR “participation” 3

8 1 AND 2 AND 7

TABLE 1: Search strategy and keywords used
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Study Selection

The retrieved articles were imported into the 
EndNoteX7 (Clarivate Analytics, Philadelphia, 
USA) library and library de-duplication was 
performed (Bramer et al. 2016). Articles were 
screened in three stages before their inclusion 
in the review (Jane Ling et al. 2023). In the first 
stage, articles that were not relevant to the 
review questions based on title screening were 
removed. Then, the abstracts of the remaining 
papers were reviewed, and irrelevant 

publications were eliminated. In the last stage, 
the full-text articles were carefully reviewed to 
exclude studies that did not meet the inclusion 
criteria. Studies with insufficient data were 
excluded as well. AFNAH and MRH screened 
the titles, abstracts and full-text articles 
independently. Any disagreements were 
resolved through discussion with RH, KYS, 
and NKMA to reach a consensus. This process 
was summarised in a PRISMA flow diagram 
detailing the number of studies rejected and 
retained at each step (Figure 1).

FIGURE 1: PRISMA flow diagram
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Quality Assessment

Five reviewers (AFNAH, MRH, RH, KYS, 
and NKMA) independently used the Mixed 
Methods Appraisal Tool (MMAT) to appraise 
the quality of all included studies (Hong et 
al. 2018). This tool can be used to assess the 
methodological quality of five categories of 
studies (qualitative, quantitative randomised 
controlled, quantitative non-randomised, 
quantitative descriptive and mixed methods) 
using five criteria for each category. Any 
disagreements that arose during the assessment 
were resolved by discussion.

Data Extraction and Synthesis

The data were extracted by AFNAH and MRH. 
Any conflicts among extractors were resolved 
through discussion with RH, KYS and NKMA to 
reach a consensus. The information collected 
included (i) author; (ii) publication year; (iii) 
reference; (iv) study objective; (v) study design; 
(vi) study location; (vii) sample size; and (viii) 
timeline/intervention period. The outcomes 
retrieved from the selected articles included 
the level of KAP and entomological surveys, 
including the primary mosquito vector, Aedes 
index (percentage of houses positive for Aedes 
larvae), Breteau index (number of containers 
positive for Aedes larvae per 100 premises 
inspected), and ovitrap index (percentage of 
ovitraps containing eggs), as well as factors 
associated with COMBI participation. Due 
to the heterogeneity of the included studies 
regarding outcome measures, it was impossible 
to conduct a meta-analysis. Therefore, a 
narrative summary was used to present the 
findings. 

RESULTS

Search Results
The search strategy produced a total of 217 
records, which was reduced to 204 after 
duplicate removal. A further 183 records were 
excluded after screening the titles and abstracts, 
leaving 21 records. The full texts of the 
remaining records were retrieved for eligibility 
assessment. Nine articles were excluded 
because they did not meet the objective (n = 
9) (Banneheke et al. 2016; Bigio et al. 2022; 
Elsinga et al. 2018; Hanh et al. 2009; Kumaran 
et al. 2018; Lin et al. 2016; Mitchell-Foster et 
al. 2015; Sombié et al. 2020; Wai et al. 2012), 
foure were not related to the COMBI approach 
(n = 4) (Bonnet et al. 2020; Elsinga et al. 2017; 
Ouédraogo et al. 2018; Pérez et al. 2013), 
two combined multiple interventions (n = 2) 
(Hustedt et al. 2021; Shafique et al. 2019), and 
two were not primary/original research articles 
(n = 2) (Suhaili et al. 2004; Tapia-Conyer et 
al. 2012), leaving a total of four articles for 
quality appraisal. The PRISMA flowchart was 
presented in Figure 1.

Quality Appraisal

The quality of all the included articles ranked 
high. They all provided a clear statement 
of their objectives and used appropriate 
data collection approaches to answer their 
research questions. A summary of the quality 
assessment was presented in Table 2.

Background of the Eligible Studies

A total of four studies were included in this 
systematic review (Hod et al. 2013; Mohammed 
Nawi et al. 2015; Rozhan et al. 2006; Suraiya 
et al. 2016). All the studies were conducted in 
Malaysia, and the specific location for each 
study was either urban or suburban. The 
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included articles were published between 
2006 and 2016. Collectively, these articles 
reported on the effectiveness of the COMBI 
program and factors that influence COMBI 
participation. Two of the included studies 
were quantitative studies (cross-sectional) and 
one study each was of qualitative and mixed-
method design. Two studies each explored the 
level of KAP, entomological indices and factors 
associated with COMBI participation. Table 3 
showed the characteristics of the included 
studies, including their objective, study design, 
location, sample size/premise and timeline/
intervention period. Table 4 summarised the 
outcomes retrieved from the articles, including 
the level of KAP, entomological surveys and 
factors associated with COMBI participation.

Level of Knowledge, Attitude and Practice

Hod et al. (2013) conducted a cross-sectional 
study in Nilai to determine the effectiveness of 
COMBI using a KAP questionnaire following 
COMBI implementation from November 2011 
to March 2012. Information was collected 
from 106 respondents before and immediately 
after the intervention. The establishment of 
COMBI promoted teams, clean-up programs, 
a talk show with the residential communities, 
and the distribution of dengue brochures to 
residents were among the activities that were 
carried out. The study’s findings revealed 
a significant difference in the KAP level 
regarding dengue among the residents before 
and after the intervention. Hence, COMBI was 
effective in improving the KAP level in the 
target population.
 On the other hand, Mohammed Nawi et 
al. (2015) found that the target population’s 
average score for knowledge and attitude 
was marginally higher than that of the control 
population, but the difference was not 
statistically significant. This observation might 

be attributed to selection bias due to inter-state 
migration for various reasons. The study which 
was conducted from June 2008 to December 
2008, included 160 respondents from the 
target population and 154 control respondents 
and aimed to evaluate the impact of the 
COMBI program in Hulu Langat following its 
implementation in 2004. The justification for 
the study was that no post-COMBI program 
assessment study had been performed to 
measure the KAP level in Hulu Langat. 
However, the method used in this quantitative 
study (self-administered questionnaires) 
provides room for information bias, wherein 
dishonest respondents might have given 
positive answers although the reality was the 
opposite, especially in terms of attitudes and 
practices to prevent dengue infection.

Entomological Surveys

The pilot COMBI program was implemented 
in the Hulu Langat district in 2004 (Rozhan et 
al. 2006). Semi-permanent water containers, 
such as plant jars and flowerpot bases, were 
found to be the predominant Aedes breeding 
sites in Hulu Langat. To spread the message 
regarding precautionary action, 172 volunteers 
were recruited to distribute pamphlets and 
flashlights to 2,458 premises. Residents were 
instructed to illuminate water containers twice 
weekly and scrub those that contained larvae. 
The program started in May 2004 and ran for 
16 weeks until September 2004. During this 
period, both the initial Aedes index and Breteau 
index of 5 were reduced to 0.96, indicating 
that the risk of dengue transmission was 
lower post-intervention (Halstead 2008). The 
predominant mosquito species appeared to be 
Aedes albopictus, comprising 80% (86 larvae) 
of the total larvae examined (108 larvae). Based 
on the entomological assessment, the COMBI 
program was successfully implemented for 
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dengue prevention and control in the target 
population.
 Hod et al. (2013) reached similar conclusions 
in their study, where entomological surveys 
showed that Aedes albopictus was the 
primary species in Nilai, comprising 31% (78 
adult mosquitoes) of the total mosquitoes 
examined (223 adult mosquitoes). Both 
indoor and outdoor ovitrap surveillance 
showed a reduction in the ovitrap index post-
intervention. Even though the COMBI program 
did not statistically significantly reduce the 
ovitrap index, the abundance of the Aedes 
mosquitoes in the living environment was still 
reduced after the intervention, indicating that 
people took responsibility for managing their 
surroundings, which might have contributed to 
unfavourable breeding conditions.

Factors Associated with COMBI 
Participation

The qualitative part of the study by Mohammed 
Nawi et al. (2015) included four respondents 
from the Hulu Langat District Health Office 
and 12 respondents from the target population 
who were involved with COMBI. A focal 
group discussion (FGD) was conducted with 
the respondents from the target population, 
while in-depth interviews were conducted 
with respondents from the Hulu Langat District 
Health Office. The respondents expressed that 
COMBI had provided exposure to and helped 
the community with dengue prevention and 
control. In the short term, COMBI was a 
successful program. Nevertheless, the program 
failed to sustain itself because there was no 
continuous monitoring, commitment from 
community and health authorities, intensive 
campaigning or publicity, or initiative by the 
local community; irregular inspections by 
responsible authorities and a lack of human 
resources for conducting the program and 

monitoring its progression also contributed.
 To mobilise the community and ensure the 
sustainability of COMBI operations, Suraiya 
et al. (2016) found a requirement for strong 
leadership and commitment. Factors deterring 
strong leadership included migration, holding 
various portfolios, having opposing political 
views, and feeling unappreciated. The inability 
of leaders to push the local COMBI committees 
to conduct COMBI activities resulted in poor 
management in curbing dengue transmission. 
Moreover, regardless of whether the sites were 
active or inactive with respect to COMBI, 
continuous publicity was lacking. This was a 
crucial point since the communities perceived 
the discontinuation of COMBI-related publicity 
as reflecting the discontinuation of COMBI 
activities and were no longer concerned with 
dengue, which could have impacted source-
reduction activities. Moreover, according to 
the respondents, the continuous involvement 
of the coordinator (health personnel) was 
important in getting support from the 
community.

Validity Threat and Confidence in the 
Results

Most studies assessed short-term KAP 
improvements without longitudinal follow-up, 
which might overestimate the sustainability 
of the intervention’s impact. Limited 
resources and inconsistent community 
engagement strategies also emerged as 
frequent limitations, highlighting sustainability 
as a significant challenge for COMBI 
interventions. Collectively, these factors point 
to shared limitations in both study design and 
intervention execution, suggesting that the 
COMBI approach can be effective in certain 
contexts, but its impact may diminish without 
continuous community participation and 
resource allocation.
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 Despite the noted validity threats, the 
studies reviewed that providing a reasonably 
robust body of evidence in supporting the role 
or the COMBI approach in improving KAP 
levels and reducing entomological indices in 
targeted communities. Consistent patterns in 
KAP improvement and reductions in Aedes 
indices during active intervention phases 
suggest that COMBI has tangible benefits for 
dengue prevention. However, these outcomes 
must be interpreted with caution, considering 
the design limitations and external factors that 
may have influenced results. Taken together, 
these findings underscore the potential of 
COMBI as a valuable community mobilisation 
tool for dengue prevention, while also 
highlighting the importance of addressing 
sustainability challenges and incorporating 
broader, randomised studies to strengthen 
future evidence.

Risk of Bias

The studies included in this systematic review 
presented a low to moderate risk of bias. 
Selection bias was common, as participants 
were often chosen from specific urban or 
suburban areas, limiting the representativeness 
of the findings. Additionally, self-administered 
questionnaires used in some studies may have 
introduced response bias, where participants 
may have provided socially desirable answers 
rather than accurate reflections of their 
KAP. Efforts to control confounding factors 
were minimal, suggesting that the observed 
outcomes could have been influenced by 
other variables not accounted for, such as 
concurrent public health interventions.

Consistency

Overall, the findings across studies were 
reasonably consistent in demonstrating positive 

short-term effects of the COMBI intervention 
on KAP improvement and entomological 
indices. Despite variations in study settings 
and methodologies, most studies reported 
reductions in vector indices and increased 
KAP levels following COMBI implementation, 
especially during active phases of intervention. 
However, the results were inconsistent 
regarding the sustainability of these effects, 
with some studies noting a decline in impact 
post-intervention. This consistency in initial 
outcomes suggests COMBI’s potential 
effectiveness, though the variation in long-
term sustainability highlights the need for 
continuous community engagement and 
resources.

Precision

The absence of confidence intervals or detailed 
variance metrics in some studies further limits 
the precision and generalisability of the 
results. This lack of precision suggests that 
trends in effectiveness are observed, definitive 
conclusions should be interpreted cautiously.

Reporting Bias

The potential for reporting bias was present, 
given that most studies included were 
published in English, there may be a language 
bias, excluding relevant local studies or gray 
literature in non-English sources. This focus 
may skew the body of evidence towards 
positive results, underscoring the importance 
of accessing diverse sources to provide a 
comprehensive view of COMBI’s effectiveness.

Plausible Confounding that would Change 
the Observed Effect

Several confounding factors, such as 
socioeconomic status, educational 
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background, and prior exposure to dengue 
prevention campaigns, may have influenced the 
observed effects of the COMBI interventions. 
Few studies controlled for these factors, which 
limits the ability to attribute improvements 
in KAP or vector indices solely to COMBI 
activities. The presence of additional dengue 
prevention efforts by local health authorities 
or Non-Governmental Organizations (NGOs) 
in some communities also poses a plausible 
confounding factor that could inflate the 
intervention’s apparent effectiveness.

Strength of Association

Despite these limitations, the observed 
associations between COMBI interventions 
and improvements in KAP and reductions in 
vector indices were moderately strong. Studies 
consistently reported that active engagement 
and mobilisation through COMBI led to 
immediate, measurable improvements in 
targeted outcomes, suggesting a meaningful 
relationship between community-driven 
efforts and dengue prevention. However, 
given the limitations in study design and 
data precision, these associations should be 
interpreted with caution until further evidence 
from randomised controlled trials or studies 
with stronger methodological rigor become 
available.

DISCUSSION

This systematic review provides a 
comprehensive assessment of the COMBI 
approach’s effectiveness in dengue prevention 
and control in Malaysia, analysing both 
intervention outcomes and factors influencing 
community participation. By synthesising 
evidence from studies conducted between 
2001 and 2023, this review evaluates the role 
of COMBI in enhancing KAP while reducing 

vector indices. This systematic approach 
also allows for a critical examination of 
methodological quality and potential biases 
across studies, providing insights into areas 
that may impact the validity and sustainability 
of COMBI interventions. The evidence on 
the effectiveness of the COMBI approach in 
dengue prevention in Malaysia demonstrates 
promising short-term outcomes, particularly 
in improving KAP and reducing entomological 
indices. The studies included in this review 
consistently report positive short-term 
impacts during the active intervention period, 
indicating that COMBI mobilises communities 
effectively to address dengue transmission. 
 The study of KAP is an essential 
process in the prevention and control of 
dengue. Several studies reported significant 
improvement in the KAP level immediately 
after the implementation of community-
based interventions for controlling dengue 
(Ahbirami & Zuharah 2020; Elsinga et al. 2018; 
Khun & Manderson 2007; Wong et al. 2015). 
The incorporation of health promotion into a 
more comprehensive strategy for behavioural 
modification such as the COMBI method, 
which includes behavioural models as well 
as communication and marketing theory and 
practice, was thought to improve the KAP 
level for dengue (Kumaran et al. 2018). Our 
review found different levels of KAP after the 
implementation of the COMBI program. The 
KAP scores increased post intervention in Nilai 
(Hod et al. 2013). However, the study in Hulu 
Langat concluded that the COMBI program did 
not play a major role in changing perceptions 
of and behaviour toward dengue prevention 
and control (Mohammed Nawi et al. 2015). The 
gold standard for evaluating interventions has 
been a pre- and post-measurement design with 
randomised controls (Richardson & Rothstein 
2008). Hence, ideally, the effectiveness of the 
COMBI program in Hulu Langat would be 
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judged with reference to information collected 
before program implementation, including 
data on KAP study.
 The Aedes albopictus was the predominant 
species in Nilai and Hulu Langat; this mosquito 
is also the vector for other infections posing 
severe public health problems, including 
chikungunya (Erin Staples et al. 2009; Weaver 
& Lecuit 2015), Zika (Petersen et al. 2016), 
and yellow fever (Barnett 2007). Three 
entomological indices were used as outcome 
measures in the reviewed studies: the Aedes 
index, Breteau index and ovitrap index. All 
three indices showed a reduction post-COMBI 
implementation. Similar findings were also 
reported by other studies (Arunachalam et 
al. 2012; Castro et al. 2012; Wai et al. 2012). 
However, these indices do not represent 
the adult vector population, and hence, the 
risk of dengue transmission (Azil et al. 2011). 
Therefore, the adoption of adult dengue vector 
sampling by all vector surveillance programs is 
recommended as part of program effectiveness 
assessment (Bowman et al. 2014).
 This evidence must be interpreted with 
caution due to several methodological 
limitations affecting the strength and 
generalisability of the findings. First, most 
studies relied on cross-sectional designs or 
lacked randomised controlled trials (RCTs), 
which are the gold standard for establishing 
causality. This limitation restricts the ability to 
draw firm conclusions about COMBI’s long-
term impact. While there is consistency in 
the positive short-term effects of COMBI, the 
limited follow-up data raises questions about 
the sustainability of these improvements once 
active intervention ceases. Second, potential 
biases such as selection bias and self-reported 
measures may have influenced the results. For 
instance, the selection of study participants 
from specific urban or suburban settings 
may limit generalisability across different 

population groups and geographical contexts. 
 Additionally, some studies employed self-
administered questionnaires, which might 
introduce response bias if participants reported 
socially desirable behaviours rather than their 
actual practices. Despite these limitations, 
the moderate association observed between 
COMBI implementation and immediate 
improvements in KAP and reductions in 
vector indices suggest meaningful relationship 
between community-driven efforts and 
dengue prevention. However, the strength 
of this association remains uncertain without 
further evidence from cluster RCTs or studies 
with longer follow-up periods to validate 
sustained outcomes.
 The effectiveness of the COMBI approach 
in dengue prevention is closely tied to the 
community’s engagement and sustained 
participation. This review identified 
several critical factors influencing COMBI 
participation, including leadership, resource 
availability, community commitment, and 
ongoing publicity. These factors are essential 
in mobilising communities to actively engage 
in dengue prevention activities, as well as 
in fostering a sense of ownership over the 
program.
 Leadership and commitment from both 
community leaders and health coordinators 
emerged as pivotal for maintaining 
active participation. Leaders with strong 
communication skills and a genuine 
commitment to public health goals can 
effectively rally community members, ensuring 
a more sustained impact (Marha et al. 2020; 
Zahir et al. 2016). However, challenges such as 
frequent leader turnover, competing priorities, 
and political differences often hinder the 
consistency of leadership, leading to periods 
of reduced community involvement. Hence, 
shared authority and responsibility among the 
community offer better prospects for long-
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term success (Mazrura et al. 2010).
 The availability of resources also plays a 
crucial role in sustaining COMBI activities. 
The review revealed that limited funding, 
insufficient human resources, and sporadic 
oversight from health authorities lead to 
gaps in program execution and monitoring. 
Communities lacking in these essential 
resources often struggle to maintain 
momentum, which compromises the long-term 
sustainability of COMBI initiatives (Cooper 
et al. 2021). Moreover, continuous publicity 
and community reminders were found to be 
essential for keeping dengue prevention top 
of mind for residents. When publicity efforts 
wane, community awareness and motivation to 
participate in dengue control activities tend to 
diminish. This underscores the need for regular, 
visible communication from health authorities 
to reinforce the importance of individual and 
collective actions in dengue prevention. In 
sum, strong leadership, adequate resources, 
consistent health department involvement, and 
ongoing community-focused communication 
are critical to sustaining participation in 
COMBI interventions. Addressing these factors 
could enhance the durability and effectiveness 
of COMBI as a community-driven strategy for 
dengue prevention in Malaysia.
 As the conventional implementation of 
COMBI requires the involvement of the health 
department and various related agencies, 
substantial funds, and excellent leadership 
at the community level, new strategies are 
needed to eliminate these challenges so that 
COMBI can be delivered directly to everyone 
quickly, easily and at no cost. Thus, COMBI 
activities can be implemented by individuals 
without the need for reminders, invitations, 
or guidance from the COMBI committee in 
their respective localities. In line with the 
development of mobile devices, various 

apps have been created to assist disease 
surveillance (Mtema et al. 2016), prevention 
activities (Crane et al. 2015), diagnosis (Meyer 
et al. 2018), as well as treatment management 
(Morrissey et al. 2018). They have the potential 
to facilitate the dissemination of knowledge 
and good practices by reducing transaction 
costs, providing large populations with instant 
access to information and indirectly improving 
public health services (Aker & Mbiti 2010). 
Hence, digitalising COMBI via mobile apps is 
a strategy that can be explored to ensure its 
effectiveness and sustainability.

Limitation

As with any research work, this systematic 
review is not without limitations. Despite a 
rigorous search, we only found four studies 
conducted in Malaysia, where COMBI 
is exclusively implemented for dengue 
prevention at the community level. Excluding 
other potential information sources in the 
earlier phase, such as grey literature in the 
form of government and other reports, limited 
our access to data on COMBI implementation 
in Malaysia. Moreover, language bias must 
also be considered as we only included 
publications in English. 
 Despite these limitations, to the best of our 
knowledge, this is the first systematic review 
synthesising evidence on the effectiveness of the 
COMBI approach for dengue prevention and 
factors associated with participation therein by 
local communities. Since the COMBI approach 
has been widely implemented throughout 
Malaysia, we call for more cluster randomised 
controlled trials to determine the effectiveness 
of this intervention by measuring its impact on 
KAP and perception, entomological indices, as 
well as dengue infection or dengue incidence. 
This will increase the reliability of our findings 
and facilitate future meta-analyses.
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CONCLUSION

This systematic review provides insights into the 
effectiveness of COMBI in dengue prevention 
and factors associated with participation 
therein. Even though the available evidence 
is limited, the COMBI approach did improve 
the KAP and reduce the presence of vectors 
during the active implementation period. Our 
findings also highlighted several key factors 
related to participation, including appropriate 
human resource management and continuous 
publicity from the health department as well as 
strong leadership and commitment from both 
the chairman and the coordinator of COMBI. 
Thus, the information in this review can help 
policymakers devise new strategies to improve 
COMBI implementation, maintain active 
participation therein and achieve sustainability. 
Nevertheless, more well-conducted cluster 
randomised controlled trials are needed to 
provide evidence of real-life impact. Future 
trials should include measurements of COMBI’s 
impact on KAP and perception, entomological 
indices and dengue infection. 
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